ver a period of one year we treated nine fractures of the sesamoid bones of the hallux, five of which were in the medial sesamoid. All patients had symptoms on exercise, but only one had a recent history of injury. The mean age of the patients was 27 years (17 to 45) and there were six men. The mean duration of symptoms was nine months (1.5 to 48). The diagnosis was based on clinical and radiological investigations. We describe a new surgical technique for percutaneous screw fixation for these fractures using a Barouk screw.
O
The optimal management of these fractures is unclear, and patients are often initially treated conservatively, 2, 3 with methods which include strapping, immobilisation in a cast, orthotics, steroid injections and modification of activity. If the symptoms fail to settle, surgical alternatives may be considered, particularly in high-performance athletes. 1, 4 These include total or partial excision of the sesamoid or bone grafting of nonunion. 1, 2, 4, 5 The uncertain outcome following these procedures led us to look for an alternative treatment.
We now describe a new technique of percutaneous screw fixation of fractures of the sesamoid bones of the hallux.
Patients and Methods
We have treated nine fractures of the sesamoid bones of the hallux by percutaneous fixation. In all patients the fracture was in the sagittal plane, i.e. transverse to the tendon of flexor hallucis brevis, and comminution was minimal. Seven were high-performance athletes (Table I) and five competed at interstate or national level. Their mean age was 27 years (17 to 45) and there were six men. They complained of pain of gradual onset on the plantar aspect of the first metatarsophalangeal joint on exercise. In only one patient was there a previous history of injury. The mean duration of symptoms was nine months (six weeks to four years). The median duration was three months.
The patients were assessed using the American Orthopaedic Foot and Ankle Society Hallux Score (AOFAS) (Table II) 6 and the mean preoperative score was 46.9 (25 to 64). Seven graded their pain as severe and two as moderate. Clinical examination revealed tenderness over the symptomatic sesamoid, with no restriction of movement. Pain was elicited in all patients on forced dorsiflexion of the great toe. Plain radiographs, including the contralateral foot, were taken to exclude bilateral developmental lesions of the sesamoids. Anteroposterior (AP), lateral and axial weight-bearing views were obtained. In addition, all patients had a technetium bone scintigram and four had MRI and one CT.
There was a fracture of the medial sesamoid in five patients and of the lateral sesamoid in four. In none were the fragments widely displaced. All patients had had a previous course of conservative treatment which failed including one or more of rest, orthotics, immobilisation in a cast, physio-therapy, oral analgesics, oral non-steroidal anti-inflammatory drugs and cortisone injections. Operative treatment. The procedure is carried out as a day case under general anaesthesia. No tourniquet is required. The patient is placed supine on a radiolucent operating table to allow access for an image intensifier. The great toe is strapped in maximal dorsiflexion before cleansing over the tape and draping the foot (Fig. 1a) . This position stabilises the sesamoids and renders them more superficial. Axial and lateral views are obtained using the image intensifier.
A stab incision is made over the distal part of the affected sesamoid. A 1 mm guide wire is inserted under radiological control into the axial and lateral mid-diameter of the sesamoid (Fig. 1b) . Through the same incision a second wire of the same length is inserted and positioned at the distal cortex of the sesamoid. By comparing the protruding lengths of the wires a screw of appropriate size is selected. A 2 mm cannulated drill is inserted over the guide-wire and both cortices drilled.
A self-tapping Barouk screw (DePuy International, Leeds, UK) is inserted from distal to proximal in order to engage both cortices for maximal compression. The distal thread should be buried within the sesamoid (Fig. 2) . Steristrip is applied to the skin and a light dressing applied.
Postoperatively, patients are mobilised with two crutches for one week, bearing weight as tolerated. They are then allowed to bear weight fully without aids. Running is allowed at six weeks with a gradual return to full activity at three months.
Results
There were no intraoperative failures of insertion of the screw and no wound complications. At review at three months, five patients had regained full movement of their first metatarsophalangeal joint and four had mild stiffness. All patients had dramatic relief from pain. Five were painfree and four had only mild, occasional pain. Because of compression of the fracture it was not possible to confirm union radiologically. The reduction of both the activityrelated pain and tenderness at the site of the fracture indicated that bony stability had been achieved. The mean AOFAS improved from 46.9 before to 80.7 after operation, which was statistically significant (paired Student's t-test, p = 0.0003). At six months after surgery, all patients had returned to their preinjury recreational and sporting level of activity and had had no complications.
Discussion
The sesamoids have a vital role in the dynamics of the great toe since they act as a fulcrum to increase the mechanical advantage of the tendon of flexor hallucis brevis. They also absorb weight-bearing forces from the metatarsal head. The great toe complex transmits more than 50% of the bodyweight on exercise. 7 The sesamoids are thus subjected to significant forces on impact loading and shear which make them susceptible to acute and stress fractures and possible subsequent nonunion.
Fractures of the sesamoids are initially treated conservatively. 2, 3 If symptoms fail to settle, surgery may be required. The uncertain outcome following excision of a 2 and bone grafting of nonunions. 1, 4 Wound complications are, however, common after these open procedures.
The assessment and accurate diagnosis of the cause of sesamoid pain and subsequent management are a challenge for the orthopaedic surgeon. Differential diagnoses include acute fractures, nonunion and stress fractures.
Histological examination of 32 sesamoids excised for pain showed that in 28 there was an ununited fracture, suggesting that fractures are an often undiagnosed cause of pain. 8 Many authors have suggested that differentiation between the types of fracture is important with respect to management and advocate the use of bone scintigraphy, MRI and CT. 4, 9, 10 We did not find these techniques to be particularly useful for the identification of the type of fracture. It is likely that our series includes patients with acute fractures, nonunions and stress fractures. We have treated all by percutaneous fixation and have achieved excellent results. We therefore question the importance of diagnosing the aetiology of the fracture.
The percutaneous technique using the Barouk screw is relatively simple and free from complications. We have demonstrated an early resolution of symptoms, a rapid return to sport and a statistically significant functional improvement using the AOFAS.
We agree with other authors that the sesamoids are critical to the preservation of the function of the great toe, particularly in high-performance athletes. 11 The procedure described restores the integrity of the sesamoid in a relatively atraumatic fashion, without compromising function. We recommend this technique for active individuals with fractures in whom the line of the fracture is orientated predominantly transversely without comminution.
Seven of our nine patients were high-performance athletes. The management of fractures of the sesamoids in such patients is acknowledged to be difficult and we were therefore encouraged by our results using this new percutaneous technique.
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